Thermal equilibrium can be maintained in these conditions and an important practical point is that it can be maintained in both acclimatized and naive subjects.
The whole system includes a reflective aluminium helmet incorporating infra-red absorbingglass beneath which can be worn a suitable fume mask of appropriate fit. Changes of gloves and boots are used as frequently as required to avoid undue sophistication of design.
The unit itself consists of a water jacket surrounding a container charged with 7 lb (3-15 kg) of dry ice as a coolant, the evolved gas driving the pump. Heat exchange depends on the ambient conditions surrounding the unit and insulation of the short length of piping (quick release selfsealing couplings) to the suit is important. At 26°C ambient temperature the unit removes 1,700 BTU per hour at a flow rate of 106 lb (47 7 kg) per hour, the heat exchanged increasing with ambient temperature to a maximum depending on conditions.
The conditioner's present weight of 31 lb (14 kg) charged is high, but it is expected to reduce this in future models. It can be used as a back pack, slung on the shoulderor placed on theground at the site of work, and of course the outer garments are a matter ofchoice relative to the particular circumstances. The inlet temperature is controlled by the subject.
The safety factors in the system are high, as malfunction is quickly recognized and the rate of heat rise thereafter slow. The quick release selfsealing coupling allows immediate abandonment of the unit and rapid exit should the working situation demand it. Surgeon Commander P G Harries (Medical Research Unit, No. I East Avenue, HMDockyard(South), Devonport, PLI 4RU)
Protection of Dockyard Workers Against Asbestos
Civilian employees in HM Dockyards are exposed periodically to high concentrations of asbestos dust (Harries 1968) . In order to protect the men from crocidolite (blue asbestos) dust and high concentrations of amosite asbestos they are issued with a complete change of clothing, impervious overalls, and air-fed respirators. The air is obtained from the dockyard compressed air supply and oil and water removed by a filter unit. Each filter unit can supply four men. Supervisors are supplied with impervious overalls and a full face-piece respirator with a polythene hood attached to it. Men who remove debris from the ships wear ordinary dust respirators in addition to their air-fed hoods.
For the application of large amounts of asbestos insulation, or for its removal, the Martindale positive pressure power respirator is supplied. This respirator is very popular because it has no trailing air hose. For lesser dust concentration the workers wear nylon overalls and dust respirators approved by the Factory Inspectorate.
There is a central respirator test centre which issues and maintains all the respirators used in the dockyard, and there are excellent changing and shower facilities.
There are problems associated with the use of impervious overalls, but these are overcome by issuing orange or lemon drinks as required, salt tablets, and an increased rate of pay for the discomfort of wearing the equipment.
The efficiency of a respirator that is not worn is nil, and an energetic policy of supervision of the men is now enforced.
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Radiation-protective Clothing
The hazards arising from the handling of radioactive materials fall into two main groups. There is the external hazard of penetrating radiation which can only be dealt with by the use of shielding, remote handling techniques, or by limiting the time of operation. The other group arises from the dangers of inhalation or ingestion of radioactive or toxic materials. Adequate protection can be given against this latter hazard by the provision of adequate protective clothing, and a suit designed within the United Kingdom Atomic Energy Authority for this purpose is described.
This comprises a one-piece garment (Fig 1) of two-ply laminated 0012 in (030 mm) translucent PVC with integral PVC feet over which short boots are worn. The helmet is of 0-020 in (050 mm) PVC, the front two-thirds of which is transparent; it is welded to the neck of the suit. The dolman sleeves end in detachable, corru.gated polythene wrist cuffs which serve as securing rings for a wide range of gloves. The entry, at the back of the suit, is closed by a lock-fold comprising two zip fasteners (inner and outer) and held in position by a splash guard secured at its S6 -Iui,j Air is supplied via a single air-line and led by a duct to a perforated false-top air distributor in the headpiece; a plastic foam cartridge 'silencer' is fitted in the duct. The air is distributed initially to the breathing zone and then circulated within the garment prior to removal from the suit extremities via four ducts which terminate in a manifold at the back of the suit; from the manifold, the air is exhausted from the suit through four outlets, all of which can take a variety of filters and two of which can take non-return valves as an alternative to filters. The ducts and the manifold are kept open by spacer material. The supporting belt for an air-line and outlet arrangements is of 0065 in (1 65 mm) polythene and is situated inside the suit and its weight is borne by a sleeve attached to the inner surface of the suit. The emergency breathing tube terminates in a filter at the back of the suit. 'Splash' cuffs and guards are fitted to the sleeves and legs of the suit, to the filters and to the valves. A sealed gland is fitted adjacent to the air-entry point to permit the entry of 'intercom' wires if required. The weight of the suit is about 7-75 lb (3 5 kg). For hanging the suit, a moulded eyelet is welded on each shoulder. This suit is generally worn with a disposable PVC oversuit for ease of decontamination and the operator may require on occasion additional protective garments such as leaded or flameproof aprons. This means that he must be lightly clad within the suit if strenuous work is to be performed.
User comfort: Thermal comfort can be maintained by a flow rate of respirable air of around 0*14 ml/min. The airflow rate is more important than air pressure in maintaining a good supply of respirable and cooling air. A pressure differential between outside and inside of the suit is adequate at 1 in (2-5 cm) water gauge.
Noise produced by the incoming airflow can be quite high at these flow rates, hence the addition of the silencing device. Most workers, however, confess to a greater feeling of safety if they are constantly aware ofthe hiss of incoming air.
Maximum safety in operation is best achieved by the close supervision of the worker and his air supply from a control point, preferably with intercommunication facilities. The latter are essential if the operator is to be outside direct visual control. Emergency drills must be rehearsed for such events as interruption of air supply, damage to suit or gloves, collapse or injury, power failure, fire, &c.
Surgeon Commander R R A Coles (Institute ofNaval Medicine, Alverstoke, Hampshire)
Recent Developments in Ear Protection
Radical new improvements in means of ear protection are hardly to be expected since the best quality equipment has already reached the practical upper limit of attenuation. This is set by such factors as, in the case of earmuffs, bone conduction by the head as a whole and, in the case of both earplugs and earmuffs, the piston-like movement of the ear protector on the compliant tissues in the external meatus and around the ear in response to sound waves. These limitations have been known for a long time (von Gierke & Warren 1953 , Zwislocki 1957 , but are supported strongly by some recent studies of conventional and new-development earplugs carried out by myself and Mr M R Forrest by means of cadaver-ear preparations: a whole range of solid well-fitting earplugs all gave remarkably similar attenuation figures both for pure tones and impulses.
